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I  Introduction 

Tht-re  cire  three  major  areas  in  the  study  of  the  demand  for  money 
by  firms  in  which  economists  have  been  unable  to  reconcile  rational,- 
theoretical  models  witli.  f irm  behavior.   First,  existing  theoretical 
models  are  inadequate  in  explaining  aggregate  firm  money  demand  in 
time  series  investigations  (  Goldfeld,  1973  ).   Secondly,  empirical 
studies  have  been  unable  to  establish  conclusively  the  presence  of  the 
economies  of  scale  in  money  holdings  which  theoretical  models 
predict  (  Meltzer,  1963  ).   Finally,  studies  of  the  money  holdings  of 
individual  firms  also  fail  to  support  the  theoretical  models 
(  Homonoff  and  Mullins,  1972;  Miller  and  Orr,  1967;  Orr,  1970; 
Sprenklc,  1969  ). 

This  paper  seeks  to  attack  only  the  third  problem  area. 
Specifically,  studies  of  firms  are  unanimous  in  the  conclusion  that 
firms  hold  inordinately  large  levels  of  demand  deposits  in  comparison 
with  the  predictions  of  the  Baumol-Tobin  (Sprenkle,  1969)  and  Miller- 
Orr  (Mullins  and  Homonoff,  1972;  Miller-Orr,  1967;  Orr,  1970)  models. 
Some  researchers  see  these  results  as  evidence  of  suboptimal  manage- 
ment and  prescribe  application  of  the  model  as  the  remedy  (Mullins 
and  Homonoff,  1972;  Miller  and  Orr,  1967;  Orr  1970).   This  irrational 
holding  of  large  amounts  of  excess  cash  is  surprising  for  large 
firms  replete  with  business  school  trained  financial  managers. 


Other  researchers  reject  the  models  on  the  basl^  of  these  findings 
(Sprenkle,  1969).   They  suggest  that  the  simple  inventory-cost 
minimization  models  are  inadequate  in  explaining  the  complex  firm- 
bank  relationship  which  determines  money  demand.   Specifically,  the 
transactions  motive  for  "money  holding  on  which  such  models  are 
predicated  is  not  the  only  such  motive  in  the  U.S.  financial  environ- 
ment.  Firms  hold  deposits  to  receive  bank  services,  and  they  hold 
compensating  balances  wliLch  ;ire  often  required  for  loans  and  lines 
of  credit.   They  ar>',ue  that  simple  optimizing  motlels  cannot  capture 
these  subtle,  heuristic  reasons  for  money  holding,  vii  ich  may  be 
irrational  but  nevertheless  are  the  fruit  of  years  of  tradition. 
Tlie  data  seem  to  support  such  arguments,  especially  in  light  of  the 
models'  failure  in  the  first  two  problem  areas  as  well. 

Although  this  paper  attempts  to  provide  a  framework  for  the 
rationalization  of  all  such  traditional  motives  for  money  holding, 
its  focus  is  on  only  one  such  motive:   the  practice  of  firms' 
providing  balances  in  payment  for  bank  services  as  opposed  to  sub- 
mitting cash  payments.   In  Section  II  I  shall  briefly  outline  the 
traditional  argument  that,  despite  its  wide  use,  this  practice  is 
irrational.   Then  I  shall  attempt  to  demonstrate  that  the  holding  of 
compensating  balances  in  lieu  of  payment  for  services  is,  in  actuality 
rational.   Since  the  argument  is  rooted  in  the  institutional  constraint 


on  the  rate  of  return  paid  on  cleiiumd  deposits  to  be  equal  to  zero. 
Section  III  describes  a  world  in  which  no  such  restriction  exists, 
and  banks  are  free  to  set  r  ,  the  rate  of  return  paid  on  demand 

deposits,  at  a  profit  maxiini;;inp,  level.   Section  IV  i\r\c\   V  present  the 
body  of  the  arj'umcnt  concerninp  the  rationality  of  service  payment 
compensating  balances.   The  approach  employed  includes  cost-mini- 
mizing (Inventory)  beh.ivior  by  firms  and  profit  maximization 
behavior  on  the  part  of  banks  (and  firms)  In  setting  compensating 
balance  requirements.   The  conclusion  notes  that  this  analysis 
provides  a  foundation  for  the  rationalization  of  all  the  various  forms 
of  compensating  balance  requirements.   Also,  the  analysis,  which 
results  In  higlier  predicted  money  holdings  for  firms,  tends  to  recon- 
cile theoretical  inventory  models  with  the  data  on  firm  behavior 
generated  In  the  studies  cited  above.   This  paper  attempts  to 
demonstrate  that  transactions  money  demand  theory  is  sufficient  to 
explain  firm  behavior. 


II   The  Irrationality  of  Holding  Balances  as  Payment  for  Services 


The  simple  argument  that  this  practice  is  irrational  assumes 

an  equilibrium  quantity  of  services  supplied  by  banks  to  firms 

D   S 
(S~S  =S  )  over  some  time  period  at  an  equilibrium  price  (p*  where 

marginal  revenue  equals  marginal  cost).   The  value  of  services  sold 

is  V(S)  =  p*S.  If  the  firm  pays  cash,  the  amount  it  pays  (V(S))  is 

equal  to  the  amount  the  bank  receives   (V(S)).   However,  if  balances 

are  held  in  payment,  the  firm  must  borrow  balances  (B)  at  the  current 

bank  loan  rate  (r  )  such  that 


2.1  ,^B  =  V(S)  or  B  =  1^ 


if  the  cost  of  these  services  is  to  be  the  same  as  in  the  cash  payment 
case.   However,  when  the  firm  borrows  and  deposits  B,  the  bank 
receives  only 


2.2  r   (1  -  6)  B  <  V(S) 

where  5  =  the  reserve  requirement 
from  lending  these  deposits.    So,  by  pledging  balances  as  compensation 
to  the  banks  for  services,  the  firm  appears  to  pay  more  than  the  bank 
receives;  the  difference  being  the  required  reserves  which  must  be 


held  behind  B.   'liic  dead   weight  loss  of  tliese  idle  required  reserves 
benefits  neither  isarLy,   Tlierefore,  this  traditional  practice  has 
been  called  irrational. 

The  argnnu'iit  j'.ivcn  above  (irpends  cm  the  equality  of  the  rate  the 
firm  must  pay  to  secure'  15  and  Ihe  rate  the  bank  receives  when  lending 
these  deposits  (less  reserves  =  i;(l-fi))  .   However,  even  if  the  firm 
secures  the  funds  at  a  rate  lower  than  r  ,  this  dead  weight  loss 
which  direct  payment  eliminates,  is  the  basis  for  the  contention 
that  this  is  an  irrational  practice. 

The  Irrationality  argument  holds  only  when  the  firm  must  raise 

some  portions  of  the  required  balances.   If  balances  normally  held 

can  be  pledged,  this  practice  is  not  irrational.   In  fact,  the  situation 
Illustrates  the  traditional  rationalization 
for  (unborrowed)  compensating  balances  (see  Guttentiig  and  Davis, 

1961,  1962;  Hellweg,  1961)  as  a  device  to  attract  deposits. 

Supplying  services  for  balances  that     firms  would  hold  anyway 

is  viewed  as  a  practice  to  circumvent  the  restriction  that  r  =  0. 

The  inadequacy  of  this  view  lies  in  its  inability  to  explain 

firms  holding  of  balances  at  a  level  higher  than  normaly  since  any 

additional  deposits  held  for  this  purpose  incur  the  dead  weight 

reserve  loss.   Therefore,  such  an  explanation  is  of  no  help  in 

explaining  the  unrealistically  (relative  to  model  predictions)  high 

levels  of  deposits  firms  actually  hold  (see  Gutentag  and  Davis, 

1961,  1962  and  Mullins,  1973  for  a  full  analysis).   So  while 


compenstit ing  balances  are  often  suggested  as  an  explanation  of  firms' 
holding  high  levels  of  deposits,  the  traditional  explanation  of 
the  rationality  of  compensating  balances  excludes  the  holding  of 
balances  higher  tlian  in  the  absence  of  such  requirements  and  admits 
the  irrationality  of  practices  requiring  the  firm  to  hold  additional 
balances. 

In  the  following  two  sections  I  shall  attempt  to  demonstrate 
that  the  fallacy  in  this  argument  lies  in  its  failure  to  consider 
the  economics  of  money  holding;  specifically  the  savings  in  transac- 
tion cost  accruing  to  the  firm  as  a  result  of  holding  additional 
balances. 


Ill   Firm  Money  Dcmnnd  with  No  Restrictions  on  the  Rate  Paid 
on  Demand  Deposits 

This  section  explores  the  bank-firm  relationship  when  there  is 
no  constraint  on  r  ,  the  rate  paid  on  deposits  by  banks. 

L*  B  the  firm's  desired  short  terra  loan  position  excluding  demand 

3 

deposits. 

4 
L  =  the  expected  short  term  bank  loans  during  the  time  period. 

L  =  L*  +  M 

M  "  the  expected  level  of  firm  demand  deposits  (which  is,  of  course, 

under  management's  control). 

r    the  bank  loan  rate        r   ;  rate  of  return  paid  by  the  bank 

on  demand  deposits 
C   -  the  expected  cost  of  managing  the  snort  term  asset  position 

C  i  the  expected  cost  to  the  firm  of  managing  cash 

C  =  C^  -  r^L* 

T(M)  =  the  expected  transaction  cost  incurred  by  the  firm  in  managing 

its  cash.    The  only  restrictions  on  this  function  are  the 

assumptions  that: 


^<  0  A  >  0 

Since  the  selection  of  M  does  not  effect  L*,  the  firm's 

decision  involves  onlv  •"  (as  opposed  to  C  ).    Specifically 

the  firm  seeks  to  ;  ; iniize  its  cost  of  cash  management  by 

finding  the  M*  tliat  yir     the  minimum  C*: 


3.1a   C^  =  r  L  -  r  M  +  T(M)  =  r^L*  +  (r^  -  T^)n   +  T(M) 
3.1b     C  =  (v^  -    r^)M  +  T(M)   " 


2      2         I 
3  C     3  T 

>  0  insuring  a  minimum 


2      2 
3M      3M 


So  C*  is  found  at  the  M*  where; 


3.2      _    =   il 
^L   '^D   ~  DM* 


This  is  the  fundamental  condition  for  an  optimum  in  all  the  transac- 
tion demand  inventory  models. 

Now,  to  examine  the  bank's  reaction  to  M*  in  setting  r  , 
consider  the  joint  position  of  the  bank  and  the  firm  in  cash  manage- 
ment when  firms  choose  M*  which  minimizes  C: 

^^    =  the  bank's  profit  from  the  firm's  account  as  a  function  of 
desired  M. 

3.3  ^  =  r^  (1  -  6)M  -  r^M  =  (r^(l  -  6)  -  rj^)M 

J  =  the  joint  position  of  the  bank  and  the  firm  in  cash  management 

3.4  J  =  IT  -  C*  =  -r  6M*  -  T(M*) 


So  in  calculating  the  joint  position,  we  are  left  with  the 
cost  to  the  bank  of  the  reserves  and  the  firm's  transaction  cost, 
Traditional  analysis  errs  in  omitting  this  second  term. 

Suppose  now  the  bank  sets  r   so  as  to  maximize  this  joint 
return  from  cash  management.   Tlie  r  *  yielding  the  maximum  J*  is 
found  where 


3J       ,    .    9T   .   9M*      _ 
— -   =   (_r  6  _  ■—  )   - —   =   0 

3r         L    3M*     3r 


We  know  that  since  firms  liave  selected  the  M*  which  minimizes  C  that 


So  J'^  is  found  at  r  *  where 


3.5       (r^(l  -  6)  -  r^)  f-  =   0 


From  the  firm's  cost  minimization  conditions  and  the  assumptions 
concerning  T(M) 


3.6      M*  =  $(_  |I  )  =  o(r,  -  r,^) 

cjM        L     D 

Where  1  is  the  inverse  of  minus  the  marginal  transaction  cost  function,  — 

9M 


llicrefore 
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3.7 


D4> 


d   - 


i)M 


9M^ 


<   0 


and 


by  the  chain  rule. 


3,8 


■/t 


>      0 


on 


3T 
3M 


r  -  r 
L    D 


Figure  3.1 


'^  T 
Therefore  as  long  as  — —     >      0  (which  is  necessary  to  assure  a 
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:)M 


minimum  vaiau  of  C)  LIku  — —  >   0  as  one  would  cxoecL.   Hence,  J* 


3r 


D 


is  found  at 


3.9 


"^L^^ 


6) 


I?! 

3rJ 


(-r^6 


3T.  9  M* 


dv 


D 


ill    /3M*  • 
.2   '•9r, -^ 


8M* 


D 


and  from  3.2  and  3.9  r   -  r  *  ~  '^t '^ 


9M*  , 


therefoii- 


OrJ 


r  =  r  ' 

D    D 


2  2 

3  T  .8M*  . 

,^.2  ^9r^''''' 
9M*      D 


and  from  3.8 


2 
3  T 


3M 


<   0   insurini> 


a  maximum. 


Substituting  this  value  of  r  *  (3.9)  into  the  firir's  cost 
minimization  decision  yields  the  actual  firm  money  dc;m;:i>d,  M**, 
(ie.  the  M*(r  )  when  r  =  r  *)  resulting  from  the  optir.;-,  zing  be- 
havior of  both  firms  and  banks.   So  when  banks  offer  thv  optimum 


r  (r  *  =  r  (1  -  6)),  firms  will  choose  M**  such  that 
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3-10  -  I??..  =    r,  -  '-„*    =  \^ 


This  M**  defined  by  3.10  is  the  mmiey  demand  which  would  be  generated 
in  a  commercial  bankiny  system  in  which  there  is  no  restriction  on 

Note  that  with  r,^  <  r.  (1  -  ^),  -r-  >  0.   Tlierefore  there  is  an 
D    L        '  arj^ 

incentive  to  increase  r   (and  M*)  since  the  marginal  savings  in 

transaction  cost  is  greater  than  i he  profit  loss  due  to  required 

3T 
reserves  (ie.  -  —77   "  r,''>).   The  optimum  is  found  where  the  marginal 

savings  in  transaction  cost  equal;;  the  lost  revenue  due  to  reserves. 

Note  also  that  only  at  r  *  is  the  opportunity  cost  of  M  to  the  firm 

(r  -  r  )  equal  to  the  bank's  opportunity  cost  on  additional  deposits 

(r  6).   At  lower  levels  of  r   the  firm  sees  M  as  more  costly  than 

Che  bank. 

It  is  also  interesting  to  note  that  this  r  *  is  the  value 

resulting  from  a  competitive  commt-rcial  banking  system  with  no 

constraints  on  interest  payments  ou  deposits.   This  is  true  since 

in  such  a  system  competition  drives  r   up  to  the  level  where  profit 

equals  zero.   So 


3.11      TT  =  0  =  (rj  (1  -  5)  -  r^^^  M  ==>  r^^     r^(l  -  6) 
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In  this  case  as  r   is  increased  from  lower  levels  the  firm  receives 
all  the  benefits  of  the  resulting  savings  in  transaction  cost  while 
the  banks  must  absorb  tlie  additional  reserve  costs.   Also  in  such  a 
world  there  is  no  incentive  to  supply  deposits  for  services,  since 
an  increase  in  M*  above  ;M**  yields  a  loss  due  to  reserves  which  is 
greater  than  the  corresponding  savings  to  the  firm. 

Finally,  consider  a  monopolistic  banking  system  where  the  banker 
sets  r   to  maximize  his  profit  without  regard  to  the  firm's  situation, 


Ti  =   (r^(l  -  6)  -  rj^)M* 


— -   =   (r,  (1  -  6)  -  r  )  - —  -  M« 
dr^  L  D   dr^ 


3r 


D 


r^  =  r*  =  r^(l-6) 


M*  <  0 

6 


So  the  monopolist  would  want  to  set  r   <  r* 

However,  since  — —   >   0  at  r   <  r  (1  -  i^  ) ,  even  a  monopolist 
dv^  D     L 

will  desire  r  *   =   r  (1  -  6)  (yielding  J*),    if  he  can  recoup  through 

U  Li 

side-payments  etc.  an  amount  greater  than  (or  equal  to)  his  lost  profits 
due  to  required  reserves.   If  he  is  all  powerful,  he  can  recoup  all 
the  firm's  savings  in  transaction  cost,  leaving  the  firm  no  worse 
(nor  better)  off  and  resulting  in  an  increase  in  returns  to  the 
bank  of  J*   ,   -  J       ,   =   AJ.   For  banks  possessing  such  market 

r     *  r        <     r     X  "^ 

D       D     D 
power,  overcharging  for  services  might  be  a  technique  to  capture 
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these  returns,  monopol  i  sl.s  will  set  the  same  r  *  as  competitive 
bankers,  and  hence,  firm  money  demand  will  be  the  same  (M**)  in 
either  situation. 

In  conclusion  of  this  section  and  introduction  of  the  next,  in 
a  banking  system  with  r  '  constrained  to  be  equal  to  zero,  there 
exists  an  incentive  to  increase  deposits  in  order  to  reap  the  benefits 
of  savings  in  transaction  cost.   One  might  expect  this  to  register 
most  strongly  in  large  firms  from  whose  view  point  the   banking  system 
is  competitive.   In  such  a  situation  banks  competing  for  firms' 
deposits  would  be  expected  to  develop  methods  of  circumventing  the 
restriction  on  r  .   Firms  in  this  situation  demand  this- for  they 
reap  the  benefits  directly.   Tliis  situation  is  characteristic  of  the 
relationship  between  large  U.S.  firms  and  banks,  and  it  is  among  such 
large  firms  and  large  banks  that  the  various  compensating  balance 
practices  are  most  prevalent.   Even  banks  with  market  power  with 
respect  to  firms  will  desire  such  practices  if  they  can  share  in 
the  benefits.   However,  since  the  mechanism  apparently  is  not  clearly 
understood  by  bankers,  the  counter-intuitive  policy  of  a  monopolist 
increasing  r  would  seum  unlikely.   Hence,  it  would  be  less  likely  that 
banks  with  market  power  over  their  customers  would  experiment  and 
discover  the  benefits  of  this  practice.   Also,  there  is  a  direct  loss  to 


I 
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such  banks  (-r  6),  while  the  benefits  are  indirect  and  must  be  captured 

through  some  side-payment  mechanism. The  conclusions  of  this  section  are 
summarized  in  Table  3.1. 

The  next  section  presents  an  analysis  of  one  practice  designed 
to  reap  these  benefits:  that  of  holding  deposits  as  payment  for  bank 
services. 


15a 


Table  3.1 


Summary  of  Firm  Money  Demand  with  No  Restriction  on  the  Rate  Paid  on 

Demand  Deposits 


Bank  Maximization  Yields  :  r*  =  r  (1  -  5) 


Firm's  Cost  Minimization  Condition:  -  — ,,     L    D   ^L 


9T 
Yieldini;  Optimal  Firm  Money  Demand:   M**  =    'i(-   — ,  ,)  =  iKr   -  r*)  =  'Kr  6) 

Where  0  is  the  inverse  of  minus  the  marginal  transaction  cost  function, -t — 

c)M. 


Optimal  Firm  Money  Demand  Yields: 

Total  Interest  on  Deposits  =  r*M**  =  r  (1  -  6)  (^(r  5)) 

U  Li  Lj 


C**  =  (r^  -  rpM-"-"  +  TC'-^")  =  (r^6)  (^(r^6))  +  T(^(r^6)) 


TT*  =  (r,  (1  -  6)  -  r^--)W<-'<  =  0 
L  D 


J*  =  -  r  6M*'''  -  T(M^-*)  =  (-  r^5)  (i(x   &))    -   TC-JCr,  6)) 

l-i  Li  Li  Li 
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IV.    Compensating  Balances  as  Payment  for  Services 


This  section  examines  the  demand  for  money  bv  firms  when   thev 

have  the  option  of  supplvlnp  halances  in  payment  for  some  or  all  of 

the  bank  services  normally  demanded.   The  firm  has  a  demand  for  bank 

services  (p  (S)),  and  the  bank  has  a  schedule  outlining  the  unit  price 

it  charges  for  any  quantity  of  services  delivered  to  a  firm  (p'  (S)). 

It  is  asrumed 
D 


dp 


3S 


<   0 


Furthermore,  the  assumptions 


lim   p^(S)    <    lim  p"(S)   and  ^ 


S->0 


+ 


3S 


S^O 


S=S    rjS 


—  for  any  and  all  S 


are  sufficient  to  insure  an  equilibrium. 

If  the  firm  pays  cash  for  all  services,  S*,  the  equilibrium 
quantity  of  services  is  found  at 


4.1 


p*  =  p°(S>^)  =  p^(S*) 


(see  Figure  4.1) 


In  addition  to  selling  services  for  cash,  the  bank  is  also  willing 
to  supply  services  as  the  firm  puts  up,M,  (average)  demand  ^p„„   -;  ^ 


I 


I 


16a 


P 


f 


Figure    4,1 
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4.2a      S^,  =  S(n) 

M    M 


S   is  the  quantity  of  services  the  firm  receives  from  holding 
M 


average  deposits  of  M.  It  is  assumed 


3S            8  S 
S'  ^  M   >  0  and  M  =  0  ,and  specifically 

dM 


4.2b      S^  =  S-  M 


S'  is  the  bank's  decision  variable.   Later,  we  shall  derive 

M 

the  optimal  s'  and  examine  its  impact  on  M.   So  given  any  M,  the  firm 

receives  a  quantity  of  services  S^  . 

M 

It  is  also  assumed  in  this  section 


4.3       S^  <  S* 

M  — 


The  firm  chooses  to  supply  balances  for  some  or  all  of  the  ser- 
vices it  would  normally  demand  in  the  pure  casli  payment  situation. 
Tlie  possibility  that  this  mechanism  will  expand  the  firm's  total 

demand  for  services  (ie  S,,  >S")  is  examined  in  Section  V. 

M 

Given  4.3,  the  firm  will  still  receive  a  total  quantity  of 
services  equal  to  S".   Therefore,  its  unit  price  is  p*.   If  it  paid 
cash  for  all  of  tliese  services  its  bill  would  be  p'^S*.   However, 
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since  it  receives  S   as  a  result  of  holdinj',  M,  it  pays  only  P*(S*  -  S  ) 

R„(S.,(M))    the  savinus  to  the  firm  from  receiving  S.,  services 

!•   M  M 

as  a  result  of  holdinp  M  (ie  the  reduction  in  the  firm's  bill  for 

services).  Hence,  R   is  equal  to  the  amount  the  firm  would  have  to  pay 

to  the  bank  to  receive  S,,  in  the  absence  of  the  compensating  balance 

■  M 

arrangement . 


4. A      ,.  Rp(Sj^(M))=  p-.-S*  -  p*(S*  -  S^)    =   p*Sj^   for  S^^S* 


nierefore,  whc-u  S  <_   S*  the  total  services  demanded  and  supplied, 
S*.  remains  the  same  as  in  the  pure  cash  payment  situation^ and  it 
is  this  total  quantity  whicli  determines  the  applicable  unit  price, p*. 
However,  with  compensating  balances,  the  firm  receives  S   as  a  result 
of  holding  M  and  pays  p"(S""  -  S  )  in  cash  only  for  the  additional 

services  S*  -  S.,. 

M 

R„(S,  TM))  h  the  reduction  in  revenue  from  the  bank's  viewpoint 
B  M  '^ 

resulting  from  supplying  services  of  S   for  deposits  of  M. 


4.5       Kg(Sj^(M))  =  p''<S*  -  pMS*  -  Sj^j)  =  p*Sj^     for  S^^  <  S* 


Hence,  with  compensating  balances   the  firm  still  demands 

total  services  of  S*,  and  its  savings  in  service  charges  from  re- 
ceiving S  (ie  R  )  is  equal  to  the  bank's  loss  in  revenue  providing  F>  . 
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Note  that 


A.  6       R'  :;  _^  =  p*  >  0    and 


9R^      D  R   • 
4.7       — ^   =  — ~-  =  0        for  S^  <  S* 

•-  M 


Also 


A.  8       3R„     3R^   3S.. 
F       F    M 


3M 

M 

.\ 

^•\ 

3M^ 

'V 

RiS'  >  0    and 
F  M 


/  Q        "  "V     "  -r        ^\,      2     3R„   3^S^^ 

3^         ^^M   3m2  ^- 


3R 

F   is  interpreted  as  tlie  marpinal  savings  in  service  charges 

DM 
resulting  from  a  small  increment  in  the  firm's  average  balance. 

As  before, 

T(M)  ■=  the  expected  transaction  cost  as  a  function  of  the  expected 

level  of  deposits, 

and  it  is  assumed 


9T    ^     J  3^T 
■rrr  <  0   and  r  >   0. 

^"  3m2 
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Furthermore,  we  shall  assume  that  in  this  economy  the  deposit  rate 
is  institutionally  constrained  to  be  equal  to  zero.   So 


4.10      Tj^  =  0 


As  before  since  L*  is  not  affected  by  M,  the  firm's  decision 
consists  of  minimizing  the  cost  of  cash  management. 


A. 11      C^  =  r,  L  -  r^M  +  T(M)  -  R„(S^(M)) 
T     L      D  F   M 


=  r,  L-'^  +  r,  M  +  T(M)  -  R„(S^(M)) 
L       L  F   M 

C      =  r   -  r  1  * 


4.12      C  =  r^M  +  T(M)  -  Rp(S^(M)) 


DM    ^L    3M    3M       ^L    m  8S„  3M 

M 


2 

9^C      9^T     '^  ^F 


■J     =  — J     -   — :r~  >      0      insuring  a  minimum. 

3M       DM"     3M 

So  to  achieve  C*,  the  minimum  C,  the  firm  would  choose  M* 
such  that 
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4.13      r ^=r ^   — il=   ill 

M 


Note  that  the  savings  (ie  reduction  in  service  cost)  received 
for  a  marginal  increase  in  M,  -^  ,  plays  a  role  similar  to  cash 
r^^  in  the  previous  analysis.   It  is  a  "shadow"  rate  of  return  on 
demand  deposits  from  the  firm's  viewpoint.  For  convenience,  we  shall 
call  this  implicit  rate 


^.1^      r„  =  —~     =  R's' 
S    ,)M       F  M 


To  illustrate  the  bank's  behavior  we  shall  examine  tt,  the  bank's 
expected  profit  from  the  firm's  account. 


A. 15      TT  .=^  v^a   -   6)M  -  r^n  -   R^iS^W)      and  since 


T  =  r^(;i  -  6)M  -  Rg(Sj^(M)) 


As  before,  consider  the  joint  position  of  the  bank  and  the  firr 
in  cash  management  when  firms  choose  M''^  r  =0  minimizes  C. 


^•16      J  =  ^  -  C*  =  r^6M*  -  T(M*)  -i-  R^(Sj^(M*))  -  R^^Cs  (M^-)) 
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From  A. 4  and  4,5 


4.17      Kp(S^,(M))  =  RgCSj^CM))      for  S^  :i  S>'< 


Therefore 

4.18      J  =  -r,  6M*  -  T(M*)        for  S„  <    S* 
L  M  — 


The  bank  affects  J  by  setting  S',  the  rate  at  which  the  bank 
supplies  services  for  deposits,  which  determines  r  ,  the  shadow  rate 
of  return  on  deposits.   Then  .r      determines  M  through  the  firm's  cost 
minimization  decision,  4.13. 

To  find  J''«,  the  maximum  J 


8J „   ,   .   'c)T  ,  :m*       ,       ,       9T  .  3M*  ^^S 

=  0  =  (-r,  6  -  -~)  =  (-r,  6  -  —.J 


3S'         ^        ^^*  3S'     ^   ^^*  3^s  as' 

M  MM 


See  the  appendix  for  the  derivation  of 


4 .  19     an* 


^•^S    D^T 


0   and 


DM* 


3R^  a^T 


F 


4.20      3rg  ^Y 


R'  ^^M   5"* 


''m     .   .,  9^;  ''Si  dm*    a  -  ^%  .5^ 


>  0 


Ms  2 


1  _  S' -^-^-^        2     ^  (• -\ 

M  3Sj^   DM*   Drg     DM*''     ^^2    ^9M*^ 

M 
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Recall  that  firms  arc  minimizinp  C,  so  they  choose  M*  such  that 


A. 13 


dT 

DM*     ""l    '^S 


^L  -  ^;^', 


Substituting^we  find 


rlr 

lt=  ^^L^i  -  ^)  -  VA^  f:  4  =0 

M  S     M 


So  to  achieve  J''-,  the  bank  sets  S'  such  that 

M 


A. 21      (R;sM*  =  r*  =  r^  (1  -  6) 
F  M       S     L 


(Also,  from  4.17  (R'S')*  =  r*  =  r^  (1  -  6)) 

B  M       S     L 

Therefore 


4.22 


S'* 

M 


M  * 
( -) 


\^' 


-    ^) 


r^(l  -  6) 


r^(l  -  6) 


ss. 


^\ 


M 


3S, 


M 


Also 


,h 


SS 


,2 


r   =  r* 
S    S 


9rg   2 


2 
3  T 


•-  n  from  4.20  and 


3M 
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the  assumption  that  — —  '■   0.   This  insures  a  maximum. 


Notice  that 


3r     ^   L     'dM*  -^  Org 


3T 
Since  firms  are  optlmizinc  -Trrr   =  r,  -  r„,  therefore 


~~     =  (r.  (1  -  6)  -  r_)  3M^' 


So 

—  >  0   for  r^  <  r^(l  -  6)  =  r*  =  r* 


This  implies  that  with r   institutionally  constrained  to  be  zero  and 
no  compensating  balance  arrangement  (ie.  r  =  0,  see  Table  4.1),  firms 
and  banks,  taken  together,  are  less  well  off  than  in  the  compensating 
balance  case.   This  is  true  in  spite  of  the  fact  that,  in  the  absence  of 
side  payments,  the  bank's  profit  is  lower  with  compensating  balances. 
Also, 
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4.25       <^iv^)    <  iir^  -   r*)  =  Hr^S) 


Tlien,  opt  imal  money  demand  with  compensating  balances,  M**  =  <I>(r  6)  is 
greater  tlian  optimal  money  demand  in  the  absence  of  compensating 
balances  (ie.  r   =  0)  and  r  =  0  (ie.  in  this  case  M**  =  $ (r  ) ) . 
Hence,  the  traditional  argument  is  fallacious,  and  compensating 
balance?  are  rational  even  though  tliey  result  in  higher  firm  balances. 

Thus,  such  an  arrangement  is  rational.  The  points  raised  in  part 
III  concerning  competitive  and  monopolistic  banking  systems  applv 
in  this  case  as  well.   The  critical  point  in  this  situation  as  well 
is  that  wlien  the  return  on  deposits  is  constrained  to  be  below  the 
competitive  solution,  there  exists  a  strong  incentive  to  develop  practices 
which  increase  M,   In  this  case  as  well  as  before,  the  savings  in 

rj  T 

transaction  cost  (  ^ttt  =  r,  -  r^)  generated  bv  additional  deposits 

oM    L     S 

is  greater  than  the  profit  loss  due  to  required  reserves.   Hence, 
in  an  economy  with  r   =  0,  both  the  bank  and  the  firm  can  be  made 
better  off  by  a  practice  such  as  the  one  analyzed  in  this  section 
which  encourages  firms  to  hold  higher  balances.   The  division  of  the 
resulting  gains  depends  upon  the  distribution  of  power  in  the  bank-firm 
relationship.   It  is  clear  that  the  traditional  argument  that  this 
practice  is  irrational  is  fallacious.   It  considers  only  the  bank's 
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profit  loss  and  ij'.nors  Llie  savlnj'.s  in  trnnsnction  cost  wliich  is 
larj^er  than  bank  losses.   The  restriction  on  r   in  our  economy  nec- 
essitates the  introduction  of  such  compensating  balance  practices  to 
achieve  the  optima]  money  demand. 

Another  issue  is  how  changes  in  the  cost  of  services  effect 
money  demand.   One  would  expect  that  with  the  reduction  in  information 
processing  costs  (ie.  due  to  advancements  in  computing  technology),  the 
marginal  cost  of  providing  many  bank  services  has  declined  markedly. 
Becaur.o  deposits  art;  hclil  as  payment  for  services,  one  might  expect 
this  Lo  effect  the  firm's  money  demand.   According  to  mv  analysis, 

sucli  cost  changes  miglit  effect  p  (S)  ,  p*  (and  therefore  R  and  R  ) 

F       15 

and  S",  the  equilibrium  quantity  of  services  supplied.   Therefore, 

r^(l  -  6) 

the  optimal  S'  would  also  be  effected  (le.  since  S'*  =  — ■ ~ ). 

M  M        p* 

However,  it  is  the  product  RJ,S'*  =  RlS'*  =  r*  which  determines  money 

r  M     B  M     S 

demand.   Furthermore,  if  r^  is  set  in  accordance  with  the  optimization 
outlined  above,  it  is  constrained  to  be  equal  to  r  (1  -  6)  to  achieve 
the  optimal  position.  Hence,  with  a  change  in  the  cost  of  services, 

the  change  in  S'  =   L  (ie.  due  to  a  change  in  P*)  is  offset 

M    ; 

px 

by  a  change  in  R'  =  R'  =  p*  leaving  r*  and  the  optimal  money  demand 
F     B  S 

unchanged. 

Finally,  an  important  result  of  this  analysis  is  ;hat  the  firm's 
optimal  demand  for  money,  M**  generated  by  r*,  is  the  same  in  an 


I 
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economy  with    a   coinpeLi  Lively   set    r^^    (ie.    SectionTTT  of    this    paper) 

and   one   with    the    institutional    constraint    r^   =   0    and    the   practice   of 

hoUlin)'.   h.ilances    as   payiiient    for   services    (ie.    Section    TV).      Wien    the 

optimal    rate    al    which    the    i>ank    .■aipplies    .".ervices    S '  >'-•    (vWilch    yields    r    * 

M  S 

Tj  (1  -  .S))  is  siihstLiuted  into  the  firm's  cost  mininiization  decision, 
tlie  firm  will  choose  an  optimal  money  demand,  M**,  such  that 


"^'^^  -  Ml:.  =  V^S  =  ^L  -  ^F^M*  =  ^L^   f'^"'"  ^-13  and  A. 21 


This  is  the  same  condition  for  M**  as  3.10  in  the  previous  section. 
The  firm  chooses  the  M  '  hich  equates  the  marginal  reduction  in  tran- 
saction cost  resultinj',  from  additional  balances  to  r  6,  the  bank's 
marr.inal  resiTve  co.st.   This  is  the  same  rule  and  tlierefore  tlie  same 
M**  Lhat  was  generated  I.v  tlie  analysis  in  Section  III  where  r   is 
unconstrained.   So  firm  money  holdings  are  the  same  when  banks  pay 
explicit  interest  (r*)  and  when  it  pays  implicit  Interest  (r*)  bv 
providing  services  for  balances. 

This  result  is  intuitive.   The  considerations  which  lead  banks 
to  pay  implicit  interest  through  services  at  the  rate  r*  are  the  same 
as  tliose  which  lead  them  to  pay  r*  when  explicit  interest  is  allowed. 
Regardless  of  whether  the  interest  is  paid  in  cash  or  services,  the 
optimal  money  demand  is  the  same. 
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Hence,  because  of  the  economics  of  monev  holding  and  the  optim- 
izing behavior  of  firms  and  banks,  optimally  set  compensating  balance 
arranf'.t'ment  s  circunivt-nt  I  lie  v.<^vernment  '  s  resCrlctlon  on  the  deposit 
rate  and  nullify  its  impact  on  monev  demand.   This  does  not  mean, 
however,  that  banlcs  and  firms  are  equally  well  off  in  the  two  situa- 
tions.  To  be  persuaded  to  enter  into  such  a  compensating  balance 
arrangement,  banks  with  monopoly  power  have  to  be  reimbursed  for 
their  reserve  losses.   Hence,  firms  have  to  give  to  the  bank  some  of 
the  savings  in  transaction  cost,  and  therefore  the  banks  retain  the 
extra  profit  created  bv  tlie  restriction  in  r  .   However,  in  a  competitive 
banking  system,  competition  for  balances  forces  banks  to  incur  the 
reserve  losses   resulting  from  higher  balances,  and  firms  receive  all 
of  the  savings  in  transaction  costs.   Hence  competition  forces 
banks  to  give  up    profit  cushion  provided  by  the  restriction  on  r 
Tlius,  a  competitive  hanking,  svslein  witii  optimal  compensating  balance 
arrangements  results  in  money  demand,  cash  management  costs,  and 
bank  profits  identical  to  those  in  a  system  with  no  constraint  on 
the  interest  rate  on  demand  deposits.   This  can  be  seen  bv  comparing 
the  results  of  the  analvsis  in  this  section,  summarized  in  Tables  A.l  and 
4.2  with  those  of  the  preceding  section  which  are  outlined  in  Table  3.1. 
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Table  4.1 


Summary  of  Firm  Money  Demand  with  No  Compensating  Balance  Arrangement  and 

■  ■    -D  =  0 


Institutional  Constraint  on  Bank  Yields :r   =  0 


Firm's  Cost  Minimization  Condition:     -  —^   =  r   -  r   =  r 


Yielding.  OntLinal  I"  inn  Nonev  Demand:      M>'<*  =  $  (  -  ^:—r,)=   ^  (r     -  r  ;  =  I' (r  ) 

ciM'"'       L     D        L 


9T 
Wliere  i'    is  the  inverse  of  minus  the  marginal  transaction  cost  f unction, -r—-. 


Optimal  Firm  Money  Demand  Yields: 

Total  Interest  on  Deposits  =  r  M'''*  =  0 

C**  =  (r^^  -  r^)  M**  +  T(M=^*)  =  r^  -fCr^)  +  TdCr^)) 

^*   =  (rj^Cl  -  5)  -  r^  )M-'--*  =  (r^(l  -  6))  (1'(r^)) 

J*   =  -  r  6  M**  -  T(M-^^-)  =  (-  r  6)  ('t(r  ))  -  T(^v(r  )) 

L-f  Lj  Li  J_i 
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Tabic  h.2 
Summarv  of  Firm  Money  Demaiui  witli  Ccimpcnsat;  np,  Halanccs  as  Pavment  for 

Services  and  S   <  S'- 

M  — 

s^(M)  =  K^^  \i\i^^))  ='r,(.%,(m))  =  p*S^  -  p>vs'M 


r,  (1   -    6) 


Bank  Maximization   Yields:  S'*   =  ~ and    r*   =    R'9'*   =   «'«;'*   =    r    (^ 

M ^ S     F' M      P,  M      \} 

Firm's  Cost  Minimization  Condition:  - =  r  -R'  S ' ''^  =  r  -   r*   =    r   ,\ 

Yielding  Optimal  Firm  Money  Demand:  M"-^*  =    ,\,  (-  ^:J-      )  =  aU-t      _  f''0=  •V(r-    K'\ 

Where  <!>  is  the  Inverse  of  minus  the  marginal  transaction  cost  function  -^ 

'  oM* 


Optimal  Firm  Money  Demand  Yields: 

Total  Implicit  Interest  =  R,,  (S^(M''--*) )  =  P*(S„(M**))  =  r  (1  -  h)(^'(r   ^.)) 

rM  M  L  L 

C**  =  r^M**  -  Rp(Sj^j(M*'<))  +  T(M>>^*)  =  (r  6)  (.Kr  6) )  +  T(*(r  6)) 


x^a   -  6)M**  -  Rp(Sj^(M*-0)  =  0 


J*  =  _  r  6M--'^  -  T(M*^'^)  =  (-r^6)('Kr,  6))  -  T(*(r  .5)) 


Comjiar  isons 
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Table  4.2  Continued 


No  Compensating  Compensating  No  Compensating 

Balance  Arrange-  Balance  Arrange-  Balance  Arrangement 

ment  and  rj^=0  ment  with  and  r^  unconstrained 

(Table  4.1)  S^S*  (Table  4.2)  (Table  3.1) 


Interest  Rate  on  Deposits 
Optimal  Firm  Money  Demand 
Opt  imal  n rm  Cost 
0[)tiinnl  Bank  I'rofit 


Optimal  Bank-Firm  Position 


r^(=0) 
M** 
C** 

TI* 


^S* 


c** 

V* 


D 
M** 

C** 


J* 


J* 


J* 
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V.     Money  Demand  V/lien  Compensating  Balance  Requirements  Increase  the 
Quantity  of  Services  Demanded  by  the  Firm  and  the  Motivation  for 
Multiple  Bank  Service  Products 


In  the  precedin);  section  it  was  assumed  that  S   <  S* ;  that  is 

the  quantity  of  services  supplied  for  balances  is  less  than  or  equal 

to  the  cquililirium  quantity  the  firm  would  normally  purchase.   We 

derived  S'*,  t^l'G  optimal  rate  at  which  the  bank  supplies  services 

for  deposits,  and  r*   the  optimal  "shadow"  or  implicit  rate  of  return 

on  deposits.   Tliis  v*   results  in  M**,  the  optimal  money  demand. 

Sw  =  ^»',*M*'-  is  tlie  quantity  of  services  the  firm  receives  when  it 
MM 

holds  M'^-':.   It  is  conceivable  that  S.,  calculated  in  this  manner  is 

M 

greater  than  S*,  the  equilibrium  quantity  the  firm  would  purchase 
in  the  absence  of  compensating  balances.   If  this  is  the  case,  the 
analysis  in  Section  IV  is  no  long.er  valid.   In  this  section  we  examine 
this  possibility  by  assuming 


5.1       S,  >  S* 

M 


If  5.1  holds,  the  quantity  of  services  the  firm  receives  from 
holding  M  is  greater  than  the  amount  it  would  demand  in  the  absence 
of  compensating  balances.   The  amount  it  would  be  willing  to  pav  for 
this  quantity  of  services  is  ^p  (s„))(S  ).   Therefore,  the  savings 
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to  the  firm  in  service  charges  from  receiving  S   for  holding  M  Is 


5.2       R,,(^m(M))  =  (p'\s^(M)))(S^(M))   for  S^  >  S* 

]■   M  M       M  M 


Note  that  the  savings  from  the  point  of  view  of  the  firm  associated 

with  receiving  S,,  when  S.,  >  S*  is  only  the  amount  it  would  be  willing 
MM 

to  pay  for  these  services.   It  is  not  the  (larger)  amount  it  would 

S 
have  to  pay  (ie.fp'  (S,,))  (S„))  to  purchase  S., .since  it  would  be 

MM  M' 

unwilling   to   pay    this   amount. 
Similarly    in    this    case 


5.3  Ru(''^m(M))    =    (P^(S^(M)))(S^(M))  for   S^   >S* 

15      M  MM  M 


From  the  bank';;  viewpoint,  its  lost  revenue  from  providing  S   --S* 
Is  (p'  (S^J )  (S,,),  since  that  is  \-ihat    it  would  charge  to  provide  this 

MM'  c-        r 

quantity  of  services. 

Note  that  from  the  preceding  section 


A. 17      ^%W)    =  ^B^^M^^')^    ^°'   ^M-^' 


Now 

5. A       Rp(Sj^(M))  <  Rg(Sj^(M))     for  S^  >  S*  (see  Figure  5.1) 


3A 


Hence,  as  long  ns  S  ^  S* ,    the  firm  still  demands  total  services 
of  S*,  and  its  savin;:K  from  receiving  S   is  equal  to  the  bank's 
r(.:venuo  loss  from  jirovidi  n);  S  .   liut  when  this 'mechanism  results  in 
a  quantity  of  services  supplied  for  balances  which  is  greater  than  the 

normal  ctiuililjr  ium  ciuantity  (ie.  S,,  •  S''0 ,  the  amount  the  bank  would 

;  M 

charge  for  this  quantity  is  greater  than  the  amount  the  firm  would 
be  willing  to  pay.   Hence  5.4  holds:   the  reduction  in  revenue  from 
the  bank's  viewpoint  is  greater  than  the  cost  savings  from  the 
point  of  view  of  the  firm. 


/f/-f  ^1 


r;  '^s 


P 


*<;:* 


S* 


Figure  5.1 
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To  Insure  r^   0,  Jt  Ls  ncccs.s.irv  to  assume 
3R  8 

^•5  K     "^rr      0        for  s,,  >  s* 

M  .    ^ 

and  it  is  assumed      • 

5.6  3«F    '\ 

T^-  =  7  <  0    for  S„  >  S* 

M 
as  before 

5.7  3R     :)R   ;)S  9 


hut  now 

5.8        ^^    !!!ii  ,!!m  '    !!f  Ai    ^ 

M 


As  before  concerning  T(M), 


2 
■rr:  <  0  and  — -     >   0    and 


as  in  the  preceding  section 


5.9      r^=0 
Again 


5.10a    C^  =  r^L*  +  r^M  +  T(M)  -  Rp(S^(M)) 
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C  =  C^  -  r^L* 


5.10b     C  =  r,M  +  T(M)  -  R^,(S, .(M)) 


Minimizing  cost  as'  before,  we  find  C*  at  M*  such  that 


'-''  \-^     =^L-^F^M=^L-^S  =  -i* 


3R, 
Wlici-G  i-g=  -^   ,  tlic  marp.innl  savings  resulting  from  a  small  increment 

in  M,  is  again  the  shadow  rate  on  deposits  from  the  firm's  viewpoint. 

'Hie  sufficient  condition  for  a  minimum  is  satisfied  since,  from  our 

assumptions. 


S^C    ,-T        ™y  ,  ,,  2    ,  '^',    3^     3R' 


Again 


5.12     71  =  r  (1  -  A)M  -  R„(S,,(M)) 
L  B   M 


5.13     J  =  TT  -  C*  =  -r  6M'^ 


^6M*  _  T(M*)  +  R^,(Sj^j(M*))  -  Rg(Sj^^(M*)) 


and  now  from  5.2  and  5.3 
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5.U  J   =  -   r_  6M*  -   T(M*)   -f    (P^('%,)   -   P^(^M^^  (S,,,(M*))      for   S^^   >    S'V 


'llie   bank    inin  Ltiii  zes    J    by    deterininirii;    S' 

M 


8r 

M (       r    f.    -'^  +    R'c;'     _R'ctN    iljl      S 

3S'    "    ^'   \^        SM  ^  ^F^M     ^B^M-*    Or,    3S' 
M  b        M 


and   substituting   for  -  —7—  from  5.11 

dn 


8r 
^     =  (r  (1  -  ,S)  -  R'S')  —  -4 
M  b    M 


3M   ^''S 
Since  it  is  demonstrated  in  tlie  appendix  that  -r —   ,  >  0 

J*  is  found  at 


5.15     ^^'q^^^''   =  r^^d  -  «) 


(Note  that<R^Sj;^)*  =  r^(l-6)  >  R^S^^  =  r^  from  5.4) 

or 

3S„  ^   r^  (1-6)      r,  (1-6)      r,  (1-6) 


5.16a    S'*  =  (  —~t) 


M       3M*-'    0R„  r;  c    •>  S 

B  S    dp 


^  'It'- 


,2, 

Unfortunately,  the  sign  of  — ^    is  no  longer  unambiguous. 

3S' 

M 
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Tliercfore,  we  cire  not  p.uaranteed  that   5.16a  will  vield  a  maximum 
value  of  J.   Furthorniore,  restating.  5.16a  in  a  more  specific  functional 


form 

5.16b     S 


M 


r|(1-A) 


^\^'M^:''^•■s(''^M'')>^> 


(where  all  the  parentlieses  in  the  denominator  denote  functions) 

Thus,  the  bank  must  solve  this  function  for  S'*  vieldine  r* 

M  ^      ^   S 

which  determines  the  optimal  money  demand,  M'-*.   In  addition  the 

resulting  M**  must  satisfy 


5.17     Sj^^(M-'<*)  =  S'-M''^*  >  S* 


10 


Assuminp,    that    a   solution,    S^'s    satisfying.   5.16hnnd    5.17    exists    and   yields 
a  maximum  value   of   J,    tlien 


5.11 


'S   =    ""^h'  = 


n  ■^    ^ 

D  .   rip 


\ 


M 


^M      / 


rj(l-6) 


and 
5.19 


P^i^s 

S         3n^ 


<       1 
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This  follow:-,  from  the  assumptions  (in  the  bep.ininp,  of  Section  TV) 
wliich  provide  sufficient  conditions  for  an  equilibrium  in  the  market 
for  services  (as  well  as  heinj',  quite  rcasonai^le  assumptions  conccrninj- 
the  form  of  tl»e  supjily  and  demand  functions).   Specifically,  5.19 
results  from  the  assumiUion  tliat  — ^ 


^P 


S=S=R 


for  any 


M 


s=s=s   rts 

M 

and  all  S,  and  tiie  fact  that,  since  at  S*,  p' =  p  ;  then  at  S=S  --S* 

M    ' 
S   D 
P  >P  . 

Therefore, 

5.20    with  S  >S*  r§  <  r^  (1-6)  =  r*  with  S„  <  S* 
n.         ,       i>  L  b  M  — 

and  optimal  money  demand  with  S   >S'-  is 

M 


5.21     m*   =  .t(r^  -  r*)  =  Kr^  "  ^T"  r^  (1-6)) 


Since  —   -0,  with  S^^  -S*  M'-*  <  M**   with  S^^  _  S'^or  with  explicit 
deposit  rate  r*  =  r   (1-A)). 

Hence >  the  implicit  (marginal)  interest  rate  and  optimal 
money  demand  are  less  in  this  case  than  in  the  previous  two  cases. 
Tills  is  because  the  compensating  balance  arrangement  has  created  a 
total  quantity  of  services  which  is  larger  than  the  normal  equilibrium 
quantity.   Recall  that  with  S^^  <  S*,  the  firm  still  receives  total 
services  of  S*:   S  (M*''^)  through  holding  balances  of  M"--*  and  S*  -  S 


AO 


by  direct  cash  pa/ment.   The  expansJon  of  services  delivered  v/hen  S   >  S* 

creates  a  dead  wrij'ht  loss.    The  tmnl;  perceives  the  implicit 

(marj'Jna])  tle|)c)sit  rate  as  R'^'  and  as  before,  equates  this  rate  to 

r,  (1->N).   However,  the  firm  values  S,  at  the  unit  price  it  would  be 
L  M  ' 

willinj'.  to  pay  (ie.  p  (^w))  for  this  quantity.   Tliis  price  is  less 

than  p"(S  ),  the  unit  price  at  which  the  bank  is  willine  to  sell  S  . 

M  M 

Thus,  the  firm  perceives  its  optimal  implicit  (marginal)  deposit 

rate  as  R'S'*  <  R'S'*.   The  firm's  total  implicit  interest  received, 
F  M     B  M  .  ^  ' 

D       R 
R   and  its  average  implicit  deposit  rate,  p  S'*  =  _F   ''which  is 

strictly  greater  than  its  marginal  rate  when  S  -S'-),  are  also  less  than 

the  total  Implicit  interest  paid,  R  ,  and  the  bank's  average  deposit 


S       1', 
rate  p  S'*  =  — -,   respectively. 

I'urthcrmore ,  rt;call  that  in  general 


5.22a   J*  =  7t*  -  C**  =  -  r,  5M**  -  T(M**)  +R,,(S,,(M**) )  -  R„(S.,(M**)) 

L  ?   M  B   M 


where  M**  =   'i>(T     -  r*)  or 


5.22b   J*  =  A(M**(r*))  +  R„(S^(M-^*  (r^") ))  -  R«(S^(M^'=*(r^))) 

S       F   M       S        B  M      S 


where 


5.23   A(M**(r*))  ^  -  r  fM**  -  T(M*=^) 

O  Li 
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and 


'dr*  L  DM**  dr-i 


Since  firms  are  optjmizinp,  -  'r^j^^   =  r,  -  r*,  so 


=  (r,  (1-6)  -  r*  ) 


Dr*     L 


S   3rg* 


Since  e— r  >  0  from  A.  19  and  with  S^  >  S*.  r*  =  -rf-  r,  (1-6)  <  r,  (1-5) 
of  "  Mb    K.^    L  L 

from  5.20,  therefore 
9A 


^^S 


>  0 


Sm  ■  ^' 


Recall  that  with  S..  -  S*      r*  =  r  (1  -  6)  -   r*  with  an  explict  cash 


M  - 


S     I. 


(lepos  it  rate 


Hence, 


5.24  with  S   >  S*     A(M**(r*))  <  A(M**(r*)) 


With  S,,  <  S* 
M  — 


and  from  5,4  R   <  R„  when  S„  >S*  and  from  4.17  R^  =  R„  when  S„  <  S*; 

F     B       M  T    B       M  — 

therefore 
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5.25 


J* 


J* 


S* 


SmI^^ 


So  when  S   >  S*,  r*   the  firm's  implicit  (marp.inal)  deposit 
rate,  M'^'^,  tlie  optimal  firm  money  demand,  and  J*  arc  less  than  their 
values  in  the?  cases  analyzed  in  Sections  111  and  IV,   This  results 

from  the  fact  that  S.,  is  not  an  equilibrium  quantity  of  services  in 

M 

D        S 
that  p  (S.  )  ?^  p"(S  ).   This  has  two  results.   First,  the  implicit 

deposit  rate  (from  the  firm's  viewpoint)  is  less  than  the  optimal  rate 

in  the  previous  two  cases  resulting  in  lo\v7er  values  of  M**  and 

A(M**(r^))  (see  5.23).   Secondly,  a  dead  weight  loss  benefiting 

neither  party  is  created  in  tliat  instead  of  beinp  equal  (as  in 

Section  IV  with  S.,  ■'  S*),  now  R,,    '    R  .   These  two  fiictors  are 

M  —  1-15 

responsible  for  the  lower  value  of  .I>'-  in  this  case. 

Tliese  results,  summarized  in  Table  5.1,  imply  that  when  S.,  >  S* 

M 

the  firm  and  bank,  taken  together,  are  less  well  off  than  in  the 
previous  cases.   However,  this  does  not  necessarilv  mean  that  compen- 
sating balances  are  irrational  in  tliis  case.   In  the  absence  of  a 
compensating  balance  arrangement  (ie.  r  =  0)  and  with  r   =  0 
(see  Table  4.1), 


5.26 


M*'' 


(r,  )  <  Viv-r*)    =  H-'^*   with  S„  >  S-'^  and 
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5.27 


A(1'(r^^)  <  M'Hr^  -   r*)) 


DM        3A 
The  inequalities  follow  from  the  fact  that  -; —  >  0.  -r >  0 

and  witli  S,,  >  S*,  r*  =  H'^w*  "   "  from  5.7,   Tlie  difference  in  A  in 
M        S     F  M 

5.27  results  from  the  fiict  that  with  S,,  >    S*  the  firm  is  receiving  a 

M 

positive  amount  of  implicit  interest  in  services  as  compared  to  none 
in  the  absence  of  compensating  balances  and  with  r   =  0. 

Soj compensating  balances  are  rational  even      S   >  S*  when 


5.28    J* 


J* 


't   =  ^)  =  0 


■*  = 


r^(l-6)   >  0 


which  is  true  if  and  only  if 


5.29  A(i(r^-r*))  -  AC^Cr^))  >  ^^(^^(^'(^1^-^*))) 


S^^M^'^^^L  -  ^S^^^ 


where  r*  =  -7-  r,  (1-6) 
S    Rg   L 


Hence,  when  compared  to  the  case  with  no  compensating  balances 


and  r   =  0,  unless  this  difference  in  A  is  totally  offset  by  the  dead 


weight  loss  term,  R  -  R  ,  the  firm  and  bank,  taken  together,  are 

r     D 

better  off  under  the  compensating  balance  arrangement  when  S   >  S* 


12 


hu 


However,  as  demonstrated  in  5.25,  thev  are  not  so  well  off  as  in 

either  the  explicit  interest  payment  case  or  the  case  in  which  v'l   <  S*. 

M  — 

Tlierc  is  a  wav  to  avoid  the  difficulties  created  bv  the  fact.S  >S*. 

"  M 

So  far  in  the  analysis,  liank  services  iiave  been  treated  as  homogenous. 

Actually,  we  have  been  describing  the  market  for  a  single  bank  product. 

Consider  the  more  realistic  assumption  that  the  bank  provides  N  different 

services  (or  products)  denoted  S.,  i  =  1  to  N.   Also  as  before, 

in  a  comj^ensating  balance  arrangement,  the  bank  supplies  S   (M)  in 

return  for  firm  deposits  of  M.   Again  S,',.,  the  rate  at  which  the  bank 

supplies  each  service  product-     is  the  bank's  decision  variable. 

Using  our  previous  notation  and  assumptions 

N 
5.30   C  =  Tj^M  +  T(M)  -  );  Rpi(^[.;i(>0) 

and 

3M       '^L  "^  3M   ^   aS^j^   9M     ^L    9M    ^   ^i  Mi 


So  C*  is  found  at  M*  where 


ST        N  N 

5-31     -  li*  =  r,-  I  R'  S'.   =  r^  -  I  r_. 

dM*     L   t  Fi  Ml      L    v   Si 

1  1 
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.2  , 
and   — r   >  0  if  our  previous  assumptions  are  applied  to  the  markets 


DM 
for       all  S. 


N 

5.32      71  =  r  (1-6)M  -  I   R..(S„.(M)) 
L         V   Bi   Ml 
'  1 


Assuming  for  the  moinrnt  thiit  S„ .  <  S*  for  all  i,  then  from  4.17 

Ml  —  1  ' 

R„,  =  R„.  for  all  i  and 
Fi     Bi 


5.33      J  =  TT  -  C*  =  -  r  6M'^  -  T(M*) 


J*  is  found  at  the  optimal  set  of  S'*,  i  =  1  to  N, which  iointlv 

Ml  '       -^ 

satisfy  the  following  system  of  equations 


Ml  Ml 


3S'.  ^    ""l  "  BM*-'  3S'. 
Ml  Mi 

*  * 

•  » 


MN  MN 


hG 


As  before,  -— ,   =  -— -   — n —  >  0  for  all  '^   and  since  firms  are 
rib'.    3r„.  JS' 
Ml     Si   Ml 

optimizing  we  can  substitute  for  -  —  from  5.31.   Hence  the  equations  are 

satisfied  and  J*  is  penerated  by  any  set  of  S'.  i  =  1  to  N-such  that 

Ml  / 


N  N, 

5.35  I   R'    S'*  =   ]'r%,    =   r^  (1-6) 

.       Fi    Ml         V      Si  L 


or    for    ,iny    siuj'.U'   i^rotiucl     i 

r,  (1-.)    -J      k;.S-               r^d-M    -J      rg. 
5,35  s'>v     =       ^^ =  1^-3 

Fi  *^i 


Note  that  from  4.8  R'  S'.  =  r^ .  >  0  for  all  j, 

1-j  Mj     Sj 

then 

r  (1-6)      r  (1-6) 
5.37      S'*  <  S'*  =  — =  — when  N  =  1  and  i  is 

the  only  product  offcrred  by  the  bank. 

Now,  the  desiral)lc  case  when  the  bank  offers  only  one  product 

is  characterized  by  S,,.  ■-  S*.   Since  S,,,  =  S'.M,  in  order  to  qualify 

Ml  —  1  Mi    Ml 

for  this  case 


r  (1-6)        S* 

5.38a      S'*  =  — <_       — for  N  =  1  and  i  is  the  only  product 

p*  M** 
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So  when  i  : s  the  onlv  product,  if  5.38a  is  not  satisfied  (ie. 

r^(l-6)     S* 

S'*  =  >  for  N  =  1,  and  we  are  in  the  troublesome  case 

Mi      p*        M''^* 
1 

bccnusc  S,, .  >  S*  ) ,  the  hank  can  offer  additional  products,  each  with 
Mi    1 

S'*  low  onouuh  so  tliat  ,S,,.  <  S'':,   Now  the  contlit  Lon  necessary  to 
Mj  ■  Mj     J 

ri'ap  the  benefits  describc;d  in  Section  IV  (ie.  wlien  S.,.  <  S.)  is 

Ml     1 

5.38b  s;*   =  ^ —  =  ^ 1   -i- 

Fi  "^1 


Since  r   >  0  all  j,  and  S*  and  M**  =  ^(r  6)  are  not  effected 

by  chanpes  in  N,  as  N  increases  S'*   decreases  assuming  we  hold  the 

Ml 

other  S'*  constant.   Therefore,  by  offering  additional  products 

each  with  a  low  ?,!  *    (so  S,  .  <  S*) ,  the  bank  can  reduce  S'*  an  amount 
Mj      Mj     j  Ml 

sufficient  to  satisfy  5.3Hb. 

Hence,  banks  and  firms  can  avoid  the  reduced  joint  benefit 
position  resulting  from  a  situation  where  5.38a  is  not  satisfied. 
The  undesirable  situation  occurs  wlicn  the  quantity  of  some  service 
product  delivered  with  compensating  is  greater  than  the  normal  equilib- 
rium quantity.   The  solution  involves  the  bank's  broadening  its 
service  product  line  which  lowers  the  optimal  rate  at  which  a  service 

product  is  supplied  for  balances,  S'v.   Since  S„  =  S'cM"*,  this 

Ml  M    Ml 

reduces  the  quantity  „f  product  i  supolieH  tbvourh  comnpn«aMng 
balances , 
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By  adding  more  products,  S^  can  be  made  to  be  less  than  S*,  the 
normal  equilibrium  quantity.   Thus,  even  if  S   >S';  when  i  is  the  only 
product,  by  increasing,  the  number  of  products  offered,  the  less 
attractive  results  (described  in  tlie  first  part  of  this  section) 
can  be  avoided.   Hence,  the  bank  and  the  firm  can  achieve  values  of 

« 

the  implicit  deposit  rate,  M**,  C**,  it*  and,  most  important,  J* 
equal  to  those  in  the  case  of  an  explicit  cash  deposit  rate  described 
in  Section  III. 

This  phenomenon  explains  the  proliferation  of  the      different 
services  and  prrducts  offered  by  banks  in  the  United  States.   It 
implies  that  to  result  in  the  hipliest  level  of  benefits,  the  compen- 
sntin;;  balance  mechanism  should  never  expand  a  firm's  consumption 
of  services  beyond  its  normal  equilibrium  consumption  resulting  from 
direct  casli  payment.   Also,  the  same  rationale  can  explain  the  many 
and  varied  types  of  compensating  balance  arrangements  between  banks 
and  firms  (ie.  concerning  loans,  lines  of  credit,  as  well  as  services). 
Such  arrangements  allow  them  to  achieve  the  benefits  of  optimal  compen- 
sating balances  (described  in  Section  IV)  and  circumvent  the  negative 
impact  of  the  restriction  in  our  economy  which  exludes  explicit 
interest  on  demand  deposits. 


'f9 


Table  5.1 


Summary  of  Firm  Money  Demand  with  Compensating  Balances  in  Payment  for 

Services  and  S^ >S* 
M 


s„(M)  -  s;^i    li,  -  (p''(s„))s„  <  Kb  '  ('''(s„>)s„ 


"f •  p° - i^ ^„    ™^ «,; '^-it  ^„ 


r  (1  -  6)  R' 

Bank  Maximization  Yields:  S'*  =  —^, and  r*  =  R'S'*  =  7^-  r,  (1  -  6) 

M      R„  S    F  M     R'   L 

9T  y 

Firm's  Cost  Minimization  Condition:  -  777,  .  =  r,  -  R'S'-'  =  r, -r*  =  r,  — ,77-  r,  (1-5) 

dM-**     L     F  M     L   S     L  R.    L 

3T  >" 

Yielding  Optimal  Firm  Money  Demand:  M**  =  $(-77:,  ,)  =  't*(r,-r*)  =  ^(T^-—r  r,   (1  -  ^')) 

dM"'<        L   S        L  R    L 

D 

9T 
Wliere  <!>  is  the  inverse  of  minus  the  marginal  transaction  cost  function,-  -—r 


Optimal  Firm  Money  Demand  Yields: 

Total  Implicit  Interest: 

D  „, 

Firm's  Viewpoint   =R^(S  (M**))  =  (  ^ )  (r  (1-6) )  ($  (r  ^  r  (1-^.) ) ) 


S,  9p_c  B 

S  ^i 

Bank's  Viewpoint   =R  (s  (M**)))=(  —  Xr  (1-6) )  (;.  (r  -  -f  r  (1-6))) 

^  ^'  S^  9pf  ,   ^  L   Rg  L 
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Table    5.1   Continued 


C**  =   r,  M'-*  -R,,(S„(M**))    4-  T(M**) 
L  I'      M 


D 


C**  =    (r,    -    ( 


'^F 


r.:. 


P^+  iE_  n  B  B 


•n*      =    r,  (l-(^)M**  -    K„(S, ,(>!**)) 
I.  B      M 


11*  -    (rj^(l-.\)(l   - 


-T-     )>('"(-L 


P^^  t-  ^M 


177  r,  (1-6))) 


J*  =  -r,  6M**  -   T(M*^0   +  R„  -   R„ 
L  t  B 


pS+  ilL_  s  B  /  B 
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Tahli.  5.1  Contlnurd 


Comparisons 


No  Com|.,.„snt;lng   Compensating  Compensatinp 

Balance  Arrange-   Balance  arrange-  Balance  Arrange- 

T^ent  an, I  r  =0     nent  with  ment  with 

(Table  A.i)''       S  >S*  s  <  S* 

("table  5.1)  ('i&ble  4.2) 


Marginal  Interest  Rate  ~~~~  jf! 

on  Deposits  (Firm's  Viewpoint)  r  =0  <  r*=R'S'*=-^  (r  (1-6))  <  r* 

D       SFMR'    L  S 


Marginal  Interest  Rate 

on  Deposits  (Bank's  Viewpoint)  r  =0  <  R'S'*  =  r  (1-6)       =  r* 

D      B"M     L  S 


Average  Interest  Rate 

on  Deposits  (Firm's  Viev 

Average  Interest  Rate 

on  Deposits  (liank's  Vif 

Optimal  Firm  Money  Demand 
Optimal  Firm  Cost 
Optimal  Bank  Profit 


a)      r^=0 

< 

^\' 

5    r» 

nt)    r^^^^O 

< 

P'V 

'^t 

M** 

< 

M** 

<   M** 

C** 

> 

C** 

§    C** 

TT* 

§ 

TI* 

§      TT'-^ 

Optimal  Bank-Firm  Position        j*    §  J*       j*  <  jy 

§  =  indeterminant 
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Table  5.1  Continurd 


Compensating  Balance 
Arrangements  with: 


Marginal  Deposit  Rate       Average  Deposit  Rate 


s,^s* 


r--r^(l-6) 


r*  =  r^(l-0 


S.>S*:    Firm's   Vievjroint      r*=R' S' *--r(l-5)  < 

M  S      !•    M      R' 


Bank's    Viewpoint      R'S'* 
'  B   M 


^\* 


§  =  indeterminant 
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VZ,  Conclusion 

Wlien  the  deposit  rate  is  constrained  to  be  less  than  the  competitive 
rate  (ie.  r   <  r^^  =  r  (1-6)),  firms  hold  balances  lower  than  the 

optimal  money  demand  wlien  r   is 
competitively  determined.   (M''"''  =   i>      (r  -   v   *)    =   <i>    (r    f))) .      This 

Lt  U  i-i 

results  in  relaliveLy  hl};li  transaction  costs  as  cash  is  managed 

intensively  Lo  l^eep  deposits  low.   This  creates  an  incentive  for 

banks  and  firms  to  develop  devices  such  as  that  discussed  in  section  IV 'livl 

V  above  which  encourage  firms  to  hold  larger  deposits.   This  paper 
demonstrates  that,  as  balances  are  increased  to  M**,  the  resulting 

savings  in  transaction  cost  is  greater  than  the  loss  due  to  required  reserves, 
In  addition  to  the  implications  delineated  in  preceding  sections  of  this 
paperj     this  analysis  provides  the  foundation  for  the  rationali- 
zation of  the  many  such  practices  which  encourage  lar^,er  deposits 
(ie.  compensating  balances).   The  traditional  analysis  of  these  prac- 
tices is  unable  to  explain  the  holding  of  balances  larger  than  the 

firm  would  hold  in  their  absence.   This  results  from  the  failure  to 

13 
account  for  the  benefits  from  additional  balances. 

The  traditional  analysis'  inability  to  explain  higher  than  nor- 
mal balances  conflicts  with  empirical  studies.   Such  stuc'ies  deomon- 
strate  that  firms  hold  inordinately  large  balances  compared  with 
theoretical  expectations. 

The  analysis  in  this  paper  reconciles  empirical  findings  with 
the  optimization  models  of  transactions  demand  theory.   This 


bh 


reconclll,ii  ion  Lnvolvc-s  tlie  development  of  a  rational  theory  of 
compensat  I  i,j,  balances  which  does  explain  the  holding  of  higher 
balances  h,-  firms.   Traditionally  the  money  demand  models  (ie. 
Baumol-Tol.  I n ^  Miller-Orr)  incorporate  a  single  rate  (ie.  the  rate 
on  loans  i.i  short  term  securities)  as  the  opportunity  cost  to  the 
firm  of  hi.ljiing  deposits.   This  is  because  it  is  assumed  r   =  0. 
If  r   ■  0,  then  the  spread  between  the  traditional  rate  and  the 
deposit  r,i(i-  (ie.  r   -  r  )  would  be  tlie  appropriate  rate.   The  result 
would  be  luMch  liighcr  predicted  holdings. 

Tlie  'in.ilysis  in  this  paper  suggests  that  even  when  r   is 
institutiiii,;j2Xy  constrained  to  be  zero,  the  optimizing  behavior  of 
firms  and  l>anks  will  result  in  an  opportunity  cost  to  firms  of 
^T  ~  "^c*  ~  r   -  V   *   -  r  6  (as  opposed  to  r  ).   It  is  this  lower 
opportunii N  cost  which  accounts  for  higher  balances;  the  same  higher 
balances  I  i ^ms  would  hold  in  an  economy  with  a  competitively  deter- 
mined r  . 

TVien- (  Q]-e^  this  study  tends  to  reconcile     empirical  findings 
with  the  I'l'Limization  models  of  transactions  demand  theory.   This 
reconciliai  i^on  involves  the  development  of  a  rational  theory  of  compen- 
sating bal  ;iices. 
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■OOTNOTES 


This  assumes  that  r   is  the  same  in  both  cases.   A  possible 
explanation  for  this  practice  is  that  the  "artificial"  loan  demand 
(B)  created  results  in  'increases  in  r   sufficient  to  offset  the  dead 
weight  loss  described  below.   Even  if  the  elasticity  were  such  that 
this  were  true,  the  Fed,  which  presumably  targets  reserves  with  res- 
pect to  the  "real"  loans  and  deposits  (as  opposed  to  "artificial" 
ones)  which  effect  economic  activity,  would  offset  this  effect  by 
increasing,  reserves. 


2 

More  specifically  the  iinalysis  above  liolds  vr/henevcr  the  firm's 

rate,  r  ,  on  securing  B  is  related  to  the  bank's  lending  (earning) 

rate,  r  ,  on  B(l  -  6)  such  that  r„  >  r^  (1  -  6). 
D  r      B 


3 
I  assume  for  convenience  that  the  firm  chooses  to  have  a  positive 

loan  position.   The  other  option  is  to  raise  long  term  funds  and 

start  with  a  desired  short  term  position  (ie.  either  A  =  S"-^  +  M, 

desired  short  term  earning  assets  plus  desired  demand  deposits,  or 

A*  =  S  +  M  desired  total  liquidity)  which  is  drawn  down  into  loans 

as  cash  outflows  require.   The  setting  of  the  desired  short  term 

position  (L*,  S*  or  A*)  is  not  treated  in  this  paper.   Given  this 
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position,  howevei ,  the  analysis  holds  in  any    case  (e.g.  with 

A'^,  r   the  return  on  earning  assets  is  the  firm's  opportunity 

cost  on  funds  and  the  spread  r  -  r   also  enters  the  analysis  without 

Li      Pi. 

altering  the  results.   An  analogous  adjustment  is  necessary  if 
the  firm's  borrowing  rate  in  C  differs  from  the  bank's  average  lending 
rate  in  ti  . )   Both  the  conclusion  that  the  compensating  balance  arrange- 
ment is  rational  and  that  money  demand  is  unaffected  bv  the  restric- 
tion on  r   are  valid  in  each  of  these  frameworks. 

Time  periods  are  defined  as  that  period  in  which  no  adjusting 
inflows  (or  outflows)  from  (or  to)  long  term  sources  occur.   So  the 
fii'm  sets  L*(or  A*  or  S*)  and  M  using  long  sources  (ie.  if 
L  >  L'^'  +  M,  raises  L  -  (L^'  +  M)  from  long  sources  to  reduce  L  to  be 
equal  to  L*  +  M;  if  L  <  L*  +  M,  increases  bank  loans  (L*  +  M)  -  L 
and  uses  the  funds  for  long  purposes  such  as  dividends,  retiring  debt, 
investment  projects).   The  time  period  is  from  this  setting  of  L 
at  the  level  desired  for  short  term  liquidity  until  the  next  such 
adjustment  involving  long  sources  or  uses.   All  costs,  rates  of 
return,  profits  etc,  are  defined  on  this  time  period. 


This  general  specification  of  T(M)  subsumes  the  transaction  cost 
functions  of  traditional  models.   In  the  Baumol  model 
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Y     Y 
T(M)  =  ''  Q  =  b— ^  wlicrc  b  is  tlie  fixed  (]umpv)  transnction  cost,  Y 

income,  Q  desired  befuiiins  cash  and  M  the  expected  cash  level.   In 
the  Mlller-Orr  model  T(M)  =  b  P   (M)  where  I'  (M)  is  the  daily  prob- 
ability of  a  transaction  given  the  cliosen  expected  deposit  level. 
However,  in  tliis  paper  T(M)  is  very  general  in  that  it  is  only  restricted 
by  the  assumptions  listed  above.   The  analysis  is  therefore  valid  not 
only  for  fixed  (luinpv)  transaction  costs  but  also  for  proportional 
and  mixed  transaction  cost  functions. 

Note:   in  -—  =  (r  (1  -  6)  -  r^  )  ^   -  M,  the  first  term  is 
the  rate  of  net  revenue  from  the  additional  deposits  generated  by  an 


on 


increase  in  r^^;  the  second  is  the  cost  of  paying  additional  r 

the  entire  balance  M.   While  in  |^  =  (r   -  r  )  -^  +  —  ^^  -  M*  =  -M* 

(since  at  C*,  M*,  tj^  =  -(r^^  -  r^) ,  so  the  opportunity  cost  on 

additional  deposits  is  offset  at  the  margin  by  savings  in  transaction 

cost,  leaving  a  marginal  reduction  in  cost  eaual  to  the  additional  r 

on  M.   Hence,  -—     =    (r  (1  -  6)  -  r^)  -~       since  the  cost  to  the  bank 
dr^  L  D   dr^^ 

and  the  return  to  the  firm  of  additional  interest  payments  cancels 
out,  leaving  only  the  net  revenue  (or  loss)  from  additional  deposits 
generated  bv  the  increase  in  r  . 
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For  convenience  T  have  assumed  that  the  bank  is  willing  to 
supply  services  for  cash  or  balances,  and  the  firm  decides  the  Quantity 
to  demand  through  each  mechanism.   One  could  also  assume  that  the 
bank  is  only  willing  to  supply  services  for  balances,  but  there  is 

an  outside  firm  (or  bank)  willing  to  supply  services  according  to 

S 
the  p  (S)  schedule.   In  this  case  the  analysis  is  unchanged  if  and 

only  if  "i-—  =  0.   If  ■7~~     4   0,  then  the  analysis  is  altered  since  the 

dS  oh 

firm  is  splitting  its  total  demand  for  services  between  inside  and 
outside  suppliers  which  will  alter  the  price  it  pays  for  services. 
Tills  can  he  included  In  the  analysis  in  a  straightforward  manner 
and  will  not  alter  the  basic  conclusion  that  compensating  balances 
are  rational.   It  will,  however,  effect  the  optimal  money  demand. 
It  should  be  clear  from  the  preceding  section  that  these  assumptions 
about  the  supply  and  demand  for  services  are  not  crucial  to  the  ar- 
gument that  compensating  balances  are  rational.   Their  role  is  only 
in  making  explicit  the  implicit  interest  received  when  firm's  receive 
services  for  deposits. 


p 
This  assumption  implies  that  the  price  elasticity  of 

demand  =  e  >  1,  and  therefore,  the  firm  has  an  elastic  demand  for 

services  over  the  relevant  range  (ie.  S  =  S   >  S*),  since 

^h          D  1 

TT—  =  p   (  +  1  ).   Actually,  recalling  that  r„  =  R'S'  it  can  be 

da,,  -e                                      b     r  M 
M 
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''r,,  ;)R' 

shown  that  ~r    ■    0  in  spite  of  the  fact  that  —^  may  be  negative. 

Furthermore,  even  if  — -  <  0  it  can  be  shown  that  if  R'  >  0  over 

M  •  F 

some  small  neigiiborhood  S   =  S^^'+t       ,  then  increases  in  S'  can  never 

' '  M 

drive  R^  to  zero  (  ie.  tlie  point  of  unitary  elasticity)  and  as 
^M  "^  °°  »  ^c  ^  °°'      This  assures  us  that  even  if  — ~     <  0   q'  nn 
force  r^  high  enough  to  equal  any  r*  required  by  optimality  conditions, 
Tl.is  is  true  even  tliough  S^   >    S*  is  restricted  to  the  elastic  portion 
of  tlie  demand  curve. 


•     ^Wl,en  S^  >  S*,  -f     =  p^  -11  (  _i_  +  1)  >  0.  So  r^  >  0  only 

if   the  firm's  dcmnnd  i.s  elastic  at  S  =  S  . 

M 


One  could  include  this  constraint  analytically,  of  course, 
but  there  is  clearly  no  such  constraint  in  the  business  world. 


11„,  .   ^ 

This  loss  is  somewhat  analogous   to  the  loss  of  consumers  and 

producer's  surplus  when  the  quantity  demanded  and  supplied  is  below 
the  equilibrium  quantity. 

12 

The  firm  itself  is  unequivocally  better  off  with  compensating 

balances  since  its  cost  is  always  lower.   It  is  the  bank's  profit 
position  which  is  indeterminate. 
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13 

That  is  I  im  savings  in  transaction  cost,  which  of  course  is 

tlie  only  reasou  Firms  liold  positive  demand  deposits  anyway.   If  one 
ignores  such  Sci.-[,^gc;^  firms  and  banks  would  agree  that 
M  should  be  zei,,^  since  every  dollar  borrowed  from  the  bank  to  be 
deposited  carri,,cj  an  opportunity  cost  to  the  firm  (r  -  r  )  and 
the  bank  (r  (S). 
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APPENDIX 


Rj,(Sj^(M>)) 


•s' 


S^(M*) 


M* 


V^F^^M^^'^^^ 


9R. 


K-: 


:^s. 


M 


(P^S^t  for  S^^  S* 


MM    ^J— 


DS        2 
M 


^M-= 


S' 

^M 


3S.. 


3M* 


M*  =   i>(r 


9M  -  V^F^M  -  '^L'^'S 


M*  =  ^(r^-r^)    =   M*(rg) 


from  4.13 


^S  =  'S^^F'H?    =    ^F^M 
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H^ 


=    IT-  -  0 


s,,  •-  s* 


M  — 


K 


s.,  >  s* 

M  — 


D 

3S~  •  M 

assumed 


=  P°  +  ^  S;.  ^  0 


9R' 


as. 


M 


0  assumed 


^M^  S* 


Concerning  the  Bank's  Decision  Variable,  Sj^(M),  it  is  assumed. 


3s;^ 

S'  >  0    and  — — - 

M  SH* 


From  A.  13  M*  =  4'(-  — )  =  <Kr  -r  ) 

whore  1-  is  the  inverse  of  minus  the  marginal  transaction  cost  functi 

_  H 

DM 


on, 


$'  :; 


3<t' 


3-  — 
3M* 


2 

3  T 


<   0   so  by  the  chain  rule 


3M* 
3r„ 


.2 
d  r 


3  T 
>  0  since  it  is  assumed  that >   0 

9M* 


3M* 
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r_   =   RlS'    =    Rl(S^,(M'^-(r„(R'    S'))))    S' 

S  FM  FM  SFM  M 


where    the   parentheses   denote    functions, 
Therefore  « 


3P//?5 


3S'  F        'M    as'  F        "M    aS^   DM*    Dr^    OS' 

M  M  M  S        M 


so 


Hi 


K 


1  -  s; 


'^^F    ''^M    ;)M* 


M   3S„   'aM*    3r^ 
M  S 


3R, 


2 
3    T 


^^M         3M*^ 


2 
5   T 

3M*' 


3   R, 


3S, 


M 
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